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PP#2E2032; Chlorpyrifos in Tomatoes. Evaluation of Analytical Mathed
and Residue Data.

Alfred Smith, Chemist, Residue Chemistry Branch, HED (T5-789)

P4 #12 (Frank Sanders) RD and TOX
Chief, RCB, HED, (15-769)

Dow Chemical Company proposes a talerance for combined residues of the
fnsecticide chlerpyrifos, [0,0-diethyl 0-(3,5,6-trichloro~-2-pyridyl) -
phosphorothioate], and its wetabolite 3,5,6-trichioro-2-pyridinol, in or
on tomatoes at 0.5 ppm, ‘

Chlorpyrifos 1s to be used on tomatoes grown 1a Mexico which 18 in~
tended for export to the United States. Chlorpyrifos is also to be used
on tomatoes grown in Israel which is intended for processing to juice
and/or paste which ngy be exported to the United States.

i . .

Tolarances for chlorpyrifos are established on a variety of cem-

" mopdities at levels of 0.05-1.5 ppm (5180.342). These include tolerances

on meat, fat, and meat byproducts of turkeys at 0.2 ppm; eggs, meat, fat,
and meat byproducts of poultry at 0.851 ppm; and in milk fat at 0.25 ppm
(reflacting negligible residues of 0.01 ppm 1n whole milk).

Cenclusions - .

1. The nature of the residue is adequately delineated.
2. Adequate ana?ytical methods are available for enforcement purposes.

3. Residues in or on tomatoes or tomato byproducts (Jjuice, paste) are not
1ikely to exceed the proposed tolerance. ,

‘4. Residues could cceur in the eags, wilk, meat, fat, and meat byproducts

of Tivestock [§180.6{a){2}]; however, such residues would be adequately
coverad by the existing talerancss.

Recommendati atm

: Taxicological considerations permitting, we could recommend for the
proposed tolerance contingent upon the response to the following request.

The petitioner should be requested to document how the pesticide
ysage is regulated in the exporting country. This includes the submission
of registerad labels or evidence of application for a registration for
those countries with registration laws.
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Detailed Considerations

Proposed Use

Chlorpyrifos is formulated as LORSBAB(R) 4E, an emulsifiable con-
centrate containing 4 1b a.f./gallon, and is proposed for eerial or -

ground, foliar applications on tomatoes.

Hexico: up to ¥ aertal or ground applications at 0.96 kg/hectare (about
0.86 1D act/A) with a l-day PHI for fresh fruit intended for expori to
the P. S. o | | |

Asrael: ' ﬁp to 4 ground snrays at 10-day intervals at 0.96 kg/hectare (0.86

Th act/A) with a 14-day PBI for harvest of tomatoes intended for pro-

cassing to juice and/or pasts, some of which may be exported to the U.S.

The formulations inert ingredients are cleared for use under
§130.1001.

Tie manufacturing procass for technical chlorpyrifos and its im-
purities have been discussed in previous petitions (PPs4F1445, 6F1673).

The {mpurity

rifes formulations wi - 5T T TEX T
Because of the relative quantities Involved and

level of about

" 'the dilution factors, the fmpurity JENNEEEEN hnd the rematning impurities =

are not expected to produce a residue problem.

Hature of the Residus

We have discussed the nature of plant and animal residues in PP
4F1445 and PP 3F1306. Metabolism studies with radiclabelled chlorpy-
rifos and its metabelite 3,5,6-trichloropyridinel (TCP) show that 4
chlorpyrifos is absorbed from sofl and feliar applications and translocated
in plants {beans, com). Chlorpyrifos 1s metabolized and/or dagraded in
s0il and plants to yield TCP which could be conjugated. (The residue
method cauld Zetarwine bound residues). TCP {s metabolized via de-
chlorination and formation of diols and triols and subsequent cleavage of
the pyridine ring. The oxygen analog of chlorpyrifos has not bzen noted.

The nature of plant residues fis adgqug_‘_cg}y delinzated.
Analytical Methods

Chlorpyrifos- a sample is extracted by blending with acetone, filtering,
and evaporation of the solvant. The residue. is cleaned-up using either

a silica gel or florisil column with hexane as the diating solvent.

The eluate is evaporated to dryness, and the residue {5 takenugp with
acetone. Chlorpyrifos {s dstermined in an aliquot by gas-liquid chromato-
araphy (GLC) using a flame photometric detection system.
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The presence of chlorpyrifos in a sample is confirmed by alkaline
hydrolysis of the final solution. The hydrolysis ylelds TEP. The
trimathylsilyl derivative of T4 12 formed by treatment with H,0-bis
(trimethylsilyl) acetamide, BS3A. The derivative {s then determined by

&‘Lc?.using an electron capiure detection system.

' untreated (control) samples had <0.0) ppm equivalent residues of
chlorpyrifos. Control samples were fortified with chlorpyrifos at levals
of 0.01-0.50 ppm. Recoveries were 78-104%.

/3,8.6-Trichl - a sample s extracted by heating
with alcoho um By e which hydrolyzes any chlorpyrifos pre-
sont to TCP. (The method involves an assay for totdl TCP. Thus, ehlor-
pyrifos is determined separately, and TCP originally in the sample is
determined by difference). The mixture {s filtered, and an aliquot is
concentrated, acidified with hydrochloric acid, and the TCP extract is
cleanad up on an alumina colwmn using ether as the eluting solvent. The
TCP vesidues are axtracted into sodium bicarbonate which is acldified and
extracted with henzene. '

An aliquot of the benzene extract is treated with 3SA to form the
pyridinol trimethylsilyl derivative. The derivative is determined by
GLC using an electron capture detactor.

Yntreated {control) samples had <0.95 ppm TCP-equivalent residues.
Control samples were fortified with TCP at levels of 0.05-0.50 ppm.-
Recoveries were 80-104%.

successful method trials have been performed with chlerpyrifes
on peaches at lavels of 0.025 ppm and 0.05 ppm and beef fat at Tevéls
of 0.1 ppm and 0.5 ppm (PP3F1306, memo 6/12/73, J. E. Mayes), A success-
ful trial has been performed on bananas with TCP at Tevels of 0.05 ppm
and 0.10 ppm (PP3F1370, memo 9/25/73, F. B. R. Gee) and beef fat at Tavels
of 6.1 ppm and 0.5 ppw (PP3FI306, memo 11/1/73, F. B R, Gee). ’

Ye bolisve the res‘ults of the method trials can be extended to
include tomatoss.

Adequate methods are available for enforcemeni purposas.

Residue Data

Mexigo- samnles were collacted from plots which had received 1-3 foliar
applications at the proposed rate and harvested at {ntervals of 1-14
days after the last application. Overall residue levels were <3,95-8.58
spr. Residue levals at the proposad 1-day PHI were 2.12-9,37 pom.

Tha data indicate that apparent levels for combined residues will
not exceed the proposed tolerance (0.5 ppm). .
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Mississippl - the propeosed use does not include tomatoes grown and treated
in the U. 5. These data ars being evaluated to indicate residue patterns,
in general, Samples which had received 1-5 ground applications at 0.86 1b
act/A were collected at intervals of 0,3, and § days after the last appli-
catfon. Overall residues dus ts 1-5 applications were <0.06-0,64 ppm (0-
day) and <0.05-0.78 ppm at 3-7 days due to § applications.

The data indicate that residues increase with an inerease in the
number of applications and decrease with an increase in the PHI.

Israel - samples were collected at intarvals of 0-21 days after the last
application from plots treated as proposed. Fresh tomatoes had residues
of <0.12-0.74 ppm (0-day), <0.11-0.42 ppm {7-day), 0.06-0.18 ppm (14-day,
proposed PHI), and <0.05-0.25 ppm (21-day). The tomatoes were processed
to juice and paste. The Juica Had residues of <0.06-0.09 ppm and the
paste had residues of <0.15-0.25 ppm at the 14-day PHI. The level fn the
paste shows a slight concentration; however, the concentration is not con-
sidered significant,

We conclude that combined residuas of chlorpyrifes and its metabolile
in tomatoes and {ts byproducts (juice and paste} are not likely %o exceed
the propesed tslerance. :

“eat and M1k
| Tomato pulp is occasionally used as a livestock feed item. Therefore,
we conclude that residues could occur in the eggs, mitk, meat, fat, and

maat byproduct of Tivestock [4180.6{a){2)]; however, such residues would
be adequately covered by tha existing tolarances.

Alfred Smith
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